After the Great East Japan Earthquake in March 2011, residents 
Introduction
The Great East Japan Earthquake in Japan on March 11, 2011 was a magnitude 9. It resulted in extensive damage and a tsunami that killed approximately 15,886 people, with a further 2,620 missing people (Police Agency, 2014) . In the wake of the earthquake, residents of the affected area suffered from repeated aftershocks and from radiation as a result of the Fukushima nuclear incident, and 260,000 people are still living in long-term shelters (Reconstruction Agency, 2014a) . The difficulties of rebuilding the lives of people living in a neighborhood or community that is highly disrupted or traumatized are risk factors that contribute to deterioration of mental health (Norris et al., 2002) . At two post-accident sites, Chernobyl and Three Mile Island, communities have had to cope with the long-term subjective health concerns of residents and stress, with the result that mental health has become an important issue in public health (IAEA, 2006) . Similarly, it is likely that the mental health of residents will become the most important issue in the long term following the Fukushima nuclear disaster (Bromet, 2012) .
In Japan, mental health after a natural disaster has been a concern since the great Hanshin-Awaji earthquake in 1995. Suzuki et al. (2011) indicated that the percentage of community-dwelling elderly persons with subclinical mental health symptoms was high despite the low prevalence of mental disorders in the 3-year period after the Niigata-Chuetsu earthquake. In Japan, the suicide rate is about 30,000 per year, and health promotion and suicide prevention have become efforts of society as a whole. Various factors are relevant to suicide, including stressful daily life events in the past six months, a lack of a social network, economical factors, health conditions, awareness of people in the community, and mass media influence (Kawakami et al., 2007; Sakamoto, 2006; Motohashi, 2009) .
Understand the prevailing situation is urgently needed to prevent suicide and secondary mental health issues in people already burdened by repeated aftershocks and radiation exposure. Therefore, the aim of this study is to explore the suicidal thoughts, mental health status and related factors in residents who have no option but to live in long-term shelters.
Research Methodology

Participants and Procedures
A community-based, cross-sectional study of 1,595 residents of long-term shelters was conducted in Fukushima Prefecture, Japan. From October 2012 to March 2013, a questionnaire was mailed to residents, who were asked to fill in and return the questionnaire. Valid responses were received from 1,109 recipients who answered all items in the questionnaire (effective response rate: 69.5%). The study was approved by the medical ethics committee.
Variables/measurements
The questionnaire included the following items:
Main outcome: To determine the mental health status of participants, we used the Japanese version of K6 (Kawakami, 2005; Furukawa, 2003) , which was developed to screen mood and anxiety disorders. The respondents could choose answers from a five-point Likert scale: 0-Not at all, 1-Seldom, 2-Sometimes, 3-Usually, and 4-Always. The total of the scores for six items (0 to 24 points each) was calculated. A higher score indicates a lower level of mental health. Based on the K6 scores, with a cut-off of 13 points, the participants were divided into two groups: those with good mental health (scores <13 points) and those with poor mental health (scores 13 points). The suicidality module includes questions to assess the presence of suicidal thoughts in the last year (Did you think that you wanted to be dead in the last year?), and of suicidal thoughts in the past (Did you think that you wanted to be dead in the past?). We used instruments developed by Motohashi et al. (2005) to measure social capital. Questions were asked on five items: 1) mutual assistance and trust, 2) sense of social responsibility, 3) community attachment and identity, 4) interpersonal bonds, and 5) kindness of the community. The answers were scored on a four-point Likert scale: 0-Not at all, 1-Seldom, 2-Sometimes, and 3-Often. In this study, total scores were calculated by adding the scores of the five items (0 to 15 points each). A higher total score indicated a stronger level of social capital.
Predictors: Questions were asked on (1) demographic profile, including gender, age, marital status and family members; (2) disaster-related factors, including area of residence, change in economic situation; (3) pre-disaster factors, including thoughts of wanting to die in the past; and (4) post-disaster factors, including current stress, coping with stress, social support, and social capital.
We examined whether the mental health status of the respondents differed with respect to demographics, social support, social capital, changes in economic conditions, stress, availability of ways to relieve stress, and suicidal thoughts.
Data Analyses
IBM SPSS Statistics 19 was used for statistical analysis. Descriptive statistics were used to measure the mental health status of the participants. Analysis was performed to determine how this status differed with respect to demographics, social support, social capital, changes in economic conditions, stress, availability of ways to relieve stress, and suicidal thoughts. Comparisons between groups with good and poor mental health were performed by ÷2 test and t-test. A Pearson product-moment correlation coefficient was calculated between mental sanity level (K6) and suicidal thoughts E-ISSN 2281 -4612 ISSN 2281 Academic Journal of Interdisciplinary Studies MCSER Publishing, Rome-Italy Vol 3 No 3 June 2014 over the past 12 months and previously. Multiple logistic regression analysis was performed to identify variables related to poor mental health. Variables with a significant association with mental health were identified at the 5% probability level in univariate analysis. The absence of multicolinearity among these variables was shown based on calculation of a Spearman correlation coefficient of 0.3. In logistic regression analysis, p<0.05 in a two-tailed test was considered to indicate a significant relationship. The study was performed after approval of the institutional ethics committee.
Results
Demographic characteristics of the subjects
The demographic characteristics of the subjects are summarized in Table 1 . The subjects were 434 men (39.1%) and 675 women (60.9%). The average age was 57.6 ± 14.4 (20-90) and 31.9% of the subjects were in their 60s. Most of the subjects lived in A-city, lived with a family member, were unemployed, and had a worse economic situation after the disaster. 
Post-disaster mental sanity (K6) and desire to die
The average K6 score for mental health was 6.7 ± 5.5. A total of 189 (12.1%) of the subjects were classified as having "severe" stress (K6 13 points). This rate of severe stress was significantly higher than the reported frequency of severe stress of 3% in the Japanese population (Kawakami, 2005) . A total of 306 subjects (27.4%) had experienced a desire to die in the last year. This rate was also significantly higher than the frequency of the desire to die in the Japanese population, which has been reported to be 22.7% (Cabinet office, 2012). A matrix of Pearson product-moment correlation coefficients between mental sanity level (K6) and suicidal thoughts over the past 12 months and in the past is shown in Table 2 . This analysis showed significant correlations between suicidal thoughts and mental sanity level. 
Factors affecting mental health
The subjects were divided into poor and good mental health groups to determine relevant factors in univariate analysis ( Table 3 ). Items that showed a significant difference between the two groups included employment after the earthquake, changes in economic conditions, availability of people to listen to problems, material and/or monetary support, stress affecting the health of the subject or their family, relationship stress, environmental stress in the shelter, household stress, ways to relieve stress, social capital, and suicidal thoughts over the past 12 months. Thus, subjects with poor mental health were more likely to be unemployed after the earthquake; to be economically poor; to lack someone to listen to their problems; to lack material and/or financial support; to have lower social capital, health-related stress, relationship stress, stress in the shelter environment, household stress, and no way to relieve stress; and to have had suicidal thoughts over the past 12 months. Of the 12 variables that were significantly related to mental health in univariate analysis, 11 had multicolinearity coefficients of 0.3 in Spearman correlation analysis. To examine whether these variables influenced mental health, logistic regression analysis was performed using the backward elimination method (Table 4) . In this analysis, employment status after the earthquake, people to listen to problems, personal or family stress, human relationship stress, social capital, and suicidal thoughts over the past 12 months were found to be significantly associated with mental health. In this model, these factors accounted for 87.0% of the variation (R 2 = 0.25) and thus can be used to identify persons who are likely to suffer from poor mental health after a disaster. 
Discussion
People forced to live in shelters for more than a year as a result of the Fukushima Daiichi Nuclear Disaster and the Great East Japan Earthquake had poorer mental health compared to the general population of Japan. Therefore, the risk for secondary mental health disorders is high in such people. To predict the likelihood of development of severe mental health disorders, it is important to understand whether a person has lost their job following earthquake disaster, has no one who will listen to their problems, worries about their own physical and mental health and that of their family, are in a situation where they have an attachment to a region, have poor interactions with residents who moved in after the earthquake, and who have thought about committing suicide.
In light of these findings, we suggest that regular mental health monitoring is important and that mental health surveys are integrated with physical health surveys. Monitoring of mental health has previously been recommended after a disaster (Norris et al., 2002) . The subjects in this study are likely to have prolonged stress of various types because they are in a situation with little prospect of returning to normal life. It would be useful to continue with a consultation support system to avoid victims of a disaster being cornered emotionally. Also, with respect to suicide prevention, ties with friends living in a familiar area are important (Oka et al, 2011) . Stimulation of good interactions between local residents and refugees is also important, along with building a life network aimed at prevention of mental illness.
Conclusion
This study showed that that the frequency of mental health problems was high among residents forced to live in long-term shelters following a disaster. The mental health status was found to be related to matters such as employment status after the disaster, the presence of people who will listen to problems, formation of social norms and bonds among a local community that has been displaced, stress on human relationships and health, and thoughts of suicide in the past. There
